Abstract. We give the nuclear analogue of Dadarlat's characterization of exact quasidiagonal C * -algebras. Specifically, we prove the following:
Introduction
A unital C * -algebra A is said to be quasidiagonal if there exists a faithful * -representation π : A → B(H) such that π(A) is a set of quasidiagonal operators in B(H) -i.e., there exists an increasing sequence {p n } ∞ n=1 of finite rank projections in B(H) such that (a) p n converges to 1 B(H) in the strong operator topology, and (b) for each b ∈ π(A), bp n − p n b → 0 as n → ∞.
Note that in the definition in the previous paragraph, statements (a) and it is an open question whether every unital, simple, separable, nuclear, stably finite C * -algebra is quasidiagonal.
In [14] (see also [8] Theorem 5.4), Dadarlat has given the following interesting characterization of separable exact quasidiagonal C * -algebras: The purely large property, in theorem 1.2, is Elliott and Kucerovsky's concrete characterization of when an extension is nuclearly absorbing (see [20] ).
From the absorbing extensions point of view, this property is the natural generalization (to arbitrary multiplier algebras) of the "essentialness" prop-
the purely large property can be found in section 2.
We also describe the stabilization principle which is another characterization of nuclearity and quasidiagonality, inspired by the work of Dadarlat (see section 2). Roughly speaking, a unital separable C * -algebra A has the The stabilization principle characterizes nuclearity and quasidiagonality.
In particular, Dadarlat has proven (the hard direction of) the following for the case of (nonsimple) residually finite-dimensional C * -algebras (see [14] ): ii) A has the stabilization principle.
The stabilization principle also plays a role in studies of norm-topology amenability of the unitary group of a unital C * -algebra (see [27] ). Furthermore, motivated by the stabilization principle, we will study a property which is "dual" to the tracial rank zero (i.e., T AF ) property of Lin (see [29] ).
Finally, the results of this paper are naturally related (though the proof techniques can be substantially different) to absorbing extensions characterizations of nuclearity. We bring the following result (which is proven in [22] and [28] ) to the attention of the reader: 
ii) G is an amenable topological group.
iii) The Kasparov extension, of A ⊗ K by A, is absorbing.
iv) Every purely large extension of A ⊗ K is absorbing.
v
) The Lin and Kasparov extensions, of A⊗K by A, are approximately unitarily equivalent, with unitaries coming from M(A ⊗ K).

vi) The multiplier algebra M(A) has the AF D-type property. (This is a property similar to the AF D or hyperfinite property for von Neumann algebras.)
A good reference for quasidiagonality is Brown's survey paper [8] (and the references therein). We also recommend [15] corollary 2.2 and the references in that paper. Good references for the theory of absorbing extensions are [20] , [16] , [23] and [3] . Also, for the basic case of absorbing extensions of the compact operators, good references are [2] and Davidson's book [17] . Of course, we are greatly influenced by Dadarlat's paper [14] .
The purely large property
The purely large property is Elliott and Kucerovsky's concrete characterization of nuclearly absorbing extensions (see [20] ).
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We here define the purely large property and state some results. For the rest (e.g. definitions of absorbing and nuclearly absorbing extensions), we refer the reader to the references at the end of the introduction (e.g. for the definition of nuclearly absorbing extensions, please see [20] ). Examples of purely large extensions are the extensions constructed by Kasparov and Lin (see, for example, [16] ). These, as well as other purely large extensions, have played interesting roles in classification theory and other places (see, for example, [16] , [21] etc...).
We also note that in the case where B = K the C * -algebra of compact operators (so the multiplier algebra is B(H)), the "essentialness" condition 
The stabilization principle
For unital simple separable C * -algebras, the stabilization principle is a characterization of nuclearity and quasidiagonality. Proof. We first show that (b) implies (a). Let F be a finite subset of A and let ǫ > 0 be given.
Since A has the stabilization principle, choose maps Φ and φ that satisfy the statements in definition 3.1. Now let ψ : M n+1 (A) → A be the completely positive, completely contractive map gotten by taking the cutdown to the 1 by 1 entry. Since D is a subalgebra of M n+1 (A), we get the restricted map ψ : D → A (which we also denote by "ψ"). Moreover,
is within ǫ of f , for all f ∈ F.
Also, note that the map Φ is a completely positive, completely contractive, F − ǫ-multiplicative map that is also F − ǫ-isometric.
Since F and ǫ are arbitrary, it follows, from the definition of nuclearity, and from Voiculescu's abstract characterization of quasidiagonality (see [8] theorem 4.2), that A is nuclear and quasidiagonal.
We now prove that Recall that φ and ψ are approximately unitarily equivalent. Hence, since A 0 is (simultaneously) block diagonal (with finite-dimensional blocks), there is an integer n ≥ 1, there is a projection e ∈ M n+1 (A) which is orthogonal to 1 A ⊗ e 1,1 (e 1,1 is the first minimal projection in the standard matrix units for K) and there is a finite-dimensional Since ǫ and F are arbitrary, A must have the stabilization principle.
The nuclear analogue of Dadarlat's Theorem
In this section, we prove the simple nuclear analogue of Dadarlat's characterization of exact quasidiagonal C * -algebras. (1) A is nuclear and quasidiagonal. Proof. We first prove that (1) implies (2) . Suppose that π :
is a unital purely large * -homomorphism. Let ǫ > 0 and a finite subset We now prove that (2) implies (1). We first prove nuclearity.
For each nonnegative integer n, let A n be the * -subalgebra of A given by strictly approximated by finite-dimensional * -subalgebras. Hence, since the strict topology is stronger than the w * -topology, (A ⊗ K) * * is an injective von Neumann algebra. Hence, by [12] , A is a nuclear C * -algebra.
We now prove that A is quasidiagonal, by applying Voiculescu's abstract characterization of quasidiagonality. Once more, let ǫ > 0 and a finite subset F ⊆ A be given. Consider the unital * -homomorphism ρ : A → M(A ⊗ K) : a → a ⊗ 1 B(H) (once more, the Lin extension!). ρ is a purely large extension, and hence, the image ρ(A) can be locally approximated by finite-dimensional * -subalgebras of M(A ⊗ K). Choose a finite-dimensional * -subalgebra F of M(A ⊗ K) such that ρ(f ) is "very norm-close" to an element of F for all f ∈ F. Since F is a finite-dimensional C * -algebra, it is an injective operator system. Hence, the identity map F → F extends to a unital completely positive map α : M(A ⊗ K) → F . Let β : A → F be the map given by β = df α • ρ. β is clearly a unital completely positive map. If F was chosen to be a "good enough" local approximating algebra, then β is alsi F − ǫ-multiplicative and F − ǫ-isometric. Since F and ǫ are arbitrary, it follows, by Voiculescu's abstract characterization of quasidiagonality ( [8] theorem 4.2) that A is quasidiagonal.
